The prognostic value of fast molecular response of marrow disease in patients aged over 1 year with stage 4 neuroblastoma.
Quantitative real-time (q)PCR for detection of minimal residual disease (MRD) in children with neuroblastoma (NB) can evaluate molecular bone marrow (BM) response to therapy, but the prognostic value of tumour kinetics in the BM during induction treatment remains to be established. The purpose of this study was to analyse at which time points MRD detection by sequential molecular assessment of BM was prognostic for overall survival (OS). In this single centre study, qPCR was performed with five NB-specific markers: PHOX2B, TH, DDC, GAP43 and CHRNA3, on 106 retrospectively analysed BM samples of 53 patients >1 year with stage 4 neuroblastoma. The prognostic impact of MRD at diagnosis (n = 39), at 3 months after diagnosis (n = 38) and after completing induction chemotherapy (n = 29) was assessed using univariate and bivariate Cox regression analyses. There was no correlation between tumour load at diagnosis and outcome (p = 0.93). Molecular BM remission was observed in 11/38 (29%) of patients at 3 months after diagnosis and associated with favourable outcome (5-y-OS 62 ± 15.0% versus 19 ± 8%; p = 0.009). After completion of induction chemotherapy, BM of 41% (12/29) of the patients was still MRD positive, which was associated with poor outcome (5-y-OS 0% versus 52 ± 12%; p<0.001). For both time points, the prognostic value of molecular response remained significant in bivariate analysis. MRD detection measured by a panel of NB specific-PCR targets could identify fast responders, who clear their BM early during treatment. Fast molecular response was a prognostic factor, associated with better outcome. Our data indicate that MRD analysis during induction therapy should be included in prospective MRD studies.